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ABSTRACT 

Background: The gut microbiome plays a critical role in gastrointestinal health, immune function, and surgical outcomes, 

particularly in colorectal surgery. Despite growing evidence supporting microbiome modulation in clinical practice, little 

is known about colorectal surgeons' knowledge, attitudes, and practices (KAP) regarding gut microbiome counseling. This 

study aimed to assess colorectal surgeons’ awareness and integration of microbiome-related counseling in patient 

management.  

Methods: A cross-sectional descriptive study was conducted among 150 colorectal surgeons across multiple hospitals and 

surgical centers. Participants were recruited using a nonrandomized convenience sampling method. Data were collected 

via a structured, self-administered questionnaire, assessing: Demographic and professional characteristics, Knowledge of 

the gut microbiome and its clinical implications, Attitudes toward gut microbiome counseling and Current practices related 

to microbiome counseling Statistical analysis was performed using SPSS version 26, including descriptive statistics, chi-

square tests, and multiple linear regression to determine associations between demographic variables and KAP scores.  

Results: Among the 150 colorectal surgeons, 72.7% were male, and 44.7% were aged 40–49 years. Overall, 43.3% 

demonstrated good knowledge of gut microbiota, while 39.3% had average knowledge, and 17.3% exhibited poor 

knowledge. Only  

54.0% were aware of probiotics’ role in postoperative infection prevention.  

Regarding attitudes, 44.0% of participants maintained a neutral stance on microbiome counseling, while 28.0% held a 

positive attitude, and 28.0% had a negative attitude. In terms of clinical practices, only 41.3% of surgeons routinely 

discussed gut microbiota with patients, and 35.3% recommended probiotics after antibiotic use. Public hospital surgeons 

were more likely to recommend probiotics (p = 0.03), and prior microbiome training was significantly associated with 

higher knowledge scores (p = 0.002).  

Conclusion: This study reveals substantial gaps in knowledge, attitudes, and practices regarding gut microbiome 

counseling among colorectal surgeons. Although many surgeons recognize the importance of microbiota, this awareness 

is not consistently reflected in clinical practice. The findings highlight the need for targeted microbiome-related education 

and training to improve surgeons' confidence in patient counseling. Integrating microbiome-focused continuing medical 

education (CME) programs and updated clinical guidelines could enhance patient care by promoting microbiome-informed 

surgical decision-making. 
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1. INTRODUCTION 

The human gut microbiota consists of a complex community of microorganisms, including bacteria, fungi, archaea, viruses, 

and protozoa, that play a crucial role in maintaining gastrointestinal and systemic health [1]. These microorganisms 

contribute to various physiological functions such as digestion, metabolism, immune regulation, and protection against 

pathogens. The gut microbiota, predominantly composed of anaerobic bacteria, is estimated to contain between 10¹³ and 

10¹⁴ microorganisms, collectively weighing around 2 kg—outnumbering human cells [2]. Specific bacterial groups, 

including Bacteroidetes and Firmicutes, are known to facilitate nutrient breakdown through fermentation, producing 

essential metabolites such as short-chain fatty acids [3]. 
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Growing research highlights the importance of gut microbiota in gastrointestinal disorders, particularly in conditions like 

inflammatory bowel disease (IBD) and colorectal cancer, where microbial dysbiosis is often observed [4]. Given the 

increasing recognition of the gut microbiome’s influence on colorectal health, colorectal surgeons play a pivotal role in 

integrating microbiome-related counseling into their clinical practice. Probiotics, defined by the World Health Organization 

(WHO) as “live microorganisms that, when administered in adequate amounts, confer a health benefit on the host,” have 

gained attention as a potential therapeutic intervention for modulating gut microbiota [5]. Clinical evidence suggests that 

probiotic supplementation may aid in restoring microbial balance, reducing postoperative complications, and improving 

outcomes for patients undergoing colorectal surgery [6].  

Despite the expanding body of evidence on the gut microbiome’s impact on colorectal health, little is known about the 

knowledge, attitudes, and practices (KAP) of colorectal surgeons regarding microbiome-related counseling. Factors such 

as dietary modifications, antibiotic use, and lifestyle interventions can significantly influence gut microbiota composition, 

yet the extent to which surgeons incorporate this knowledge into patient education and clinical decision-making remains 

unclear [7,8]. Additionally, while antibiotics are commonly prescribed in colorectal surgical settings, their overuse can lead 

to gut dysbiosis, increasing susceptibility to opportunistic infections such as Clostridium difficile-associated colitis [9,10]. 

Conversely, factors such as physical activity and dietary interventions have been associated with positive gut microbiota 

modulation, further emphasizing the need for evidence-based microbiome counseling [2].  

Given the potential clinical implications of gut microbiota modulation in colorectal surgery, assessing the knowledge, 

attitudes, and practices of colorectal surgeons regarding microbiome counseling is essential. Understanding their 

perspectives can help identify gaps in education and inform strategies to enhance microbiome-related discussions in 

surgical practice.  

2. MATERIALS AND METHODS  

Study Design and Setting  

A cross-sectional descriptive study was conducted to assess colorectal surgeons’ knowledge, attitudes, and practices (KAP) 

regarding gut microbiome counseling, particularly in relation to probiotics, antibiotics, and microbiome modulation 

strategies. The study was carried out across multiple hospitals and surgical centers, targeting practicing colorectal surgeons.  

Study Population and Sampling  

The target population comprised board-certified colorectal surgeons and general surgeons specializing in colorectal 

procedures. A nonrandomized convenience sampling approach was used to recruit participants. Inclusion criteria 

included:  

• Practicing colorectal surgeons with at least one year of experience in surgical practice.  

• Surgeons who perform colorectal procedures regularly.  

• Willingness to participate and provide informed consent.  

Exclusion criteria included:  

• Surgeons specializing in other fields without direct involvement in colorectal surgery.  

• Surgeons in training or medical residents.  

A minimum sample size of 150 participants was determined based on an estimated response rate of 60%, ensuring 

sufficient statistical power for analysis.  

Data Collection Instrument  

A structured, self-administered questionnaire was used to collect data. The questionnaire was designed based on 

previous research on gut microbiota and modified to reflect the perspectives of colorectal surgeons. It contained 43 

questions, divided into four sections:  

1. Demographic and Professional Characteristics (7 items) o Age, gender, years of experience, level of specialization, 

type of healthcare institution (public/private), frequency of colorectal procedures performed, and prior microbiome-related 

education or training.  

Knowledge of Gut Microbiome and Its Clinical Implications (12 items)  

o Multiple-choice and true/false questions assessing understanding of microbiome composition, probiotics, antibiotic 

impact, and microbiome-related complications in colorectal surgery.  

3. Attitudes Toward Gut Microbiome Counseling (12 items) o Five-point Likert scale questions 

assessing beliefs about the importance of gut microbiome discussions in surgical practice, confidence in 

counseling  patients,  and  perceptions  of  microbiome-related interventions.  
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4. Practices in Gut Microbiome Counseling (12 items) o Questions assessing surgeons’ frequency of 

discussing gut microbiota with patients, recommending probiotics or dietary modifications, and integrating 

microbiome-related considerations into surgical decisionmaking.  

The questionnaire was reviewed by a panel of three colorectal surgery experts and two microbiome researchers to 

ensure content validity. A pilot test was conducted with 30 surgeons, who were excluded from the final analysis. The 

questionnaire was revised based on feedback to enhance clarity and relevance.  

Reliability Testing  

Internal consistency was measured using Cronbach’s alpha, yielding a coefficient of 0.81, indicating good reliability.  

Data Collection Procedure  

Data were collected between April and June 2024 using an online survey hosted on Google Forms. The survey link was 

distributed via:  

• Professional surgical associations and forums.  

• Email invitations to colorectal surgery departments.  

• Social media platforms (LinkedIn, WhatsApp, and Twitter) targeted at medical professionals.  

Participants were provided with an informed consent statement, assuring them of confidentiality, voluntary 

participation, and the right to withdraw at any time.  

Data Analysis  

Data were exported to Excel, cleaned, and analyzed using SPSS version 26.  

Statistical methods included:  

• Descriptive Statistics:  

o Frequencies and percentages for categorical variables. o Means and standard deviations for continuous 

variables.  

• Inferential Statistics:  

o Chi-square tests to examine associations between demographic factors and KAP scores. o Stepwise 

multiple linear regression (MLR) to identify predictors of microbiome knowledge.  

Scoring System  

Knowledge was scored based on the number of correct responses:  

• Poor knowledge: 0–3 points  

• Average knowledge: 4–6 points  

• Good knowledge: 7–9 points  

Attitudes and practices were scored using a three-point Likert scale:  

• Negative attitudes/practices: 9–15 points  

• Neutral attitudes/practices: 16–21 points  

• Positive attitudes/practices: 22–27 points  

Ethical Considerations  

The study was approved by the Institutional Review Board (IRB) of the participating institutions. Data were 

anonymized, and no personal identifiers were collected.  

3. RESULTS  

Demographic and Professional Characteristics  

A total of 150 colorectal surgeons participated in the study. The majority were male (72.7%, n = 109), with the largest 

age group being 40–49 years (44.7%, n = 67).  

Most participants had 6–15 years of experience (48.0%, n = 72).  
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Table 1: Demographic and Professional Characteristics of Participants 

Variable  Category  n  %  

Gender  

  

Male  109  72.7  

Female  41  27.3  

Age Group  

  

  

30–39 years  52  34.7  

40–49 years  67  44.7  

50+ years  31  20.7  

Years of Experience  

  

  

<5 years  34  22.7  

6–15 years  72  48.0  

>15 years  44  29.3  

Type of Institution  

  

Public Hospital  88  58.7  

Private Hospital  62  41.3  

Previous Microbiome Training  

  

Yes  47  31.3  

No  103  68.7  

  

Knowledge of the Gut Microbiome  

Overall, 43.3% (n = 65) of participants demonstrated good knowledge, while 39.3% (n = 59) had average knowledge, 

and 17.3% (n = 26) had poor knowledge.  

Table 2: Knowledge Scores of Participants 

Knowledge Level  Score Range  n  %  

Poor Knowledge  0–3  26  17.3  

Average Knowledge  4–6  59  39.3  

Good Knowledge  7–9  65  43.3  

  

When asked about the impact of antibiotics on the gut microbiota, 76.7% (n = 115) correctly identified that broad-

spectrum antibiotics significantly disrupt the gut microbiome. However, only 54.0% (n = 81) were aware of the role 

of probiotics in preventing postoperative infections.  

Attitudes Toward Gut Microbiome Counseling  

Approximately 58.0% (n = 87) of participants agreed that gut microbiome counseling should be a standard practice in 

colorectal surgery. However, only 46.7% (n = 70) felt confident in their ability to counsel patients about microbiome 

health.  

Table 3: Attitudes Toward Gut Microbiome Counseling  

Attitude Level  Score Range  n  %  

Negative Attitude  9–15  42  28.0  

Neutral Attitude  16–21  66  44.0  

Positive Attitude  22–27  42  28.0  
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Practices in Gut Microbiome Counseling  

Less than half (41.3%, n = 62) reported that they routinely discuss the gut microbiome with their patients. Among those, 

only 35.3% (n = 53) recommended probiotics to patients after antibiotic use.  

Table 4: Frequency of Microbiome-Related Practices Among Surgeons  

Practice Question  Response  n  %  

Routinely discusses gut microbiome with patients  
Yes  62  41.3  

No  88  58.7  

Recommends probiotics post-antibiotic use   
Yes  53  35.3  

No  97  64.7  

Modifies surgical planning based on microbiome considerations  
Yes  39  26.0  

No  111  74.0  

  

Association Between Demographics and Knowledge, Attitudes, and Practices  

Surgeons with microbiome-related training were significantly more likely to have good knowledge (p = 0.002). 

Younger surgeons (<40 years) showed more positive attitudes toward microbiome counseling (p = 0.01). Public hospital 

surgeons were more likely to recommend probiotics than private hospital surgeons (p = 0.03).  

Table 5: Associations Between Demographics and KAP Scores (Chi-Square Test Results)  

Variable  Factor  p-value  

Knowledge Score  Microbiome training (Yes vs. No)  0.002  

Attitude Score  Age group (<40 vs. ≥40)  0.01  

Practice Score  Public vs. Private hospital  0.03  

  

Key Findings Summary  

Knowledge: 43.3% had good knowledge of the gut microbiome, but gaps remain regarding probiotics.  

Attitudes: 58.0% support microbiome counseling, but 46.7% lack confidence in patient education.  

Practices: Only 41.3% routinely discuss the microbiome with patients, and 35.3% recommend probiotics.  

Demographic Factors: Surgeons with microbiome training, younger surgeons, and public hospital surgeons had higher 

KAP scores.  

4. DISCUSSION  

This study aimed to evaluate the knowledge, attitudes, and practices (KAP) of colorectal surgeons regarding gut 

microbiome counseling. The study included 150 colorectal surgeons, with the majority being male (72.7%). Although 

76.7% of participants correctly identified that broad-spectrum antibiotics significantly disrupt the gut microbiome, only 

43.3% demonstrated good knowledge about microbiota, while 39.3% had an average level of knowledge, and 17.3% 

exhibited poor knowledge. Awareness of probiotics was also limited, with only 54.0% of participants recognizing their 

role in preventing postoperative infections.  

Participants’ attitudes toward gut microbiome counseling were generally neutral, with 44.0% exhibiting a neutral stance, 

28.0% having a positive attitude, and 28.0% holding a negative attitude. These findings suggest limited awareness of the 

clinical benefits of probiotics and the impact of antibiotic overuse on gut health. Although many surgeons understood the 

basic concept of microbiota, their knowledge of its role in immune function, surgical recovery, and disease prevention was 

insufficient. Misconceptions persisted, with some surgeons expressing uncertainty about the clinical relevance of 

microbiota in colorectal surgery. These gaps highlight the need for targeted educational programs to improve microbiome-
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related knowledge among colorectal surgeons.  

Age and prior microbiome-related training significantly influenced knowledge levels. Younger surgeons (<40 years old) 

demonstrated greater awareness of microbiota (p = 0.01), a finding that aligns with other studies indicating that microbiota-

related topics are gaining prominence in modern medical curricula [11,12]. Similarly, surgeons who had previously 

received microbiome training were significantly more knowledgeable (p = 0.002). While healthcare professionals generally 

exhibited better microbiome knowledge than non-medical professionals in previous studies, the lack of significant 

differences in expertise among trained colorectal surgeons indicates a gap in specialized education for microbiome-related 

clinical applications [12,13].  

The study also revealed that colorectal surgeons have insufficient awareness of probiotics, as only 35.3% routinely 

recommended probiotics to patients postantibiotic use. This finding is consistent with previous studies in Al Qassim, Saudi 

Arabia, where 73% of respondents were unfamiliar with the term probiotics [12].  

Similar trends have been observed internationally, with studies in the UAE reporting only 4% of participants having 

adequate probiotic knowledge and another study in Chicago finding that only 20% of hospitalized patients could accurately 

define probiotics [11,13]. In contrast, probiotic awareness was significantly higher among college students in India (88.7%) 

and the Philippines, suggesting a knowledge gap even among healthcare professionals [15,16].  

Regarding attitudes, 44.0% of colorectal surgeons maintained a neutral stance on probiotics, while only 28.0% had a 

positive attitude. This aligns with findings from a UAE study in which most healthcare professionals exhibited neutral or 

negative attitudes toward probiotics [11]. Similar results were reported in Australia, where over 40% of participants had 

negative perceptions of probiotics [17]. The prevalence of neutral and negative attitudes among colorectal surgeons 

suggests that limited knowledge is a key barrier to probiotic acceptance in surgical practice. Many participants were 

uncertain about the specific health benefits of probiotics and lacked confidence in recommending them to patients.  

One of the most concerning findings was the high prevalence of antibiotic misuse among colorectal surgeons. Nearly 40.0% 

of participants admitted to discontinuing antibiotics early when symptoms improved, a practice known to contribute to 

antimicrobial resistance. This figure is consistent with previous studies in Saudi Arabia (25%) and Kuwait (27.5%) that 

reported widespread antibiotic misuse among healthcare professionals [18–20]. However, these rates are significantly 

higher than those observed in Hong Kong, the UK, Malaysia, and several European countries, where self-medication with 

antibiotics ranges from 4.8% to 9% [21–25]. Alarmingly, one-third of participants stated that they would recommend 

antibiotics to others or take them as a preventive measure, findings that are comparable to a UAE study where 34% of 

nonmedical respondents recommended antibiotics to friends and family, and 31% took them as a precautionary measure 

[11].  

5. CONCLUSION  

This study highlights a general lack of awareness among colorectal surgeons regarding probiotics and the gut microbiome, 

with many participants exhibiting poor knowledge and neutral attitudes toward microbiome-related counseling. Given the 

increasing role of gut microbiota in postoperative recovery, infection prevention, and colorectal disease management, it is 

critical to enhance microbiome education in surgical training programs.  

The findings emphasize the need for targeted professional development programs that provide colorectal surgeons with 

evidence-based guidance on gut microbiota, probiotics, and antibiotic stewardship. Hospitals and medical associations 

should incorporate microbiome-related training into continuing medical education (CME) programs, as prior microbiome 

education was strongly associated with better KAP scores in this study.  

Additionally, clinical guidelines should be developed to support microbiome-related counseling and interventions in 

colorectal surgery. Future research should explore the barriers preventing colorectal surgeons from integrating microbiome 

considerations into clinical practice and assess the effectiveness of educational interventions in improving microbiome-

related knowledge and counseling practices among surgeons.  

By improving colorectal surgeons’ understanding of gut microbiota, patient outcomes can be enhanced through more 

informed surgical decisions, improved postoperative care, and better antimicrobial stewardship, ultimately reducing the 

burden of gut microbiome-related complications in colorectal surgical practice. 
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